ABSTRACT
INTRODUCTION
The annual incidence of breast cancer has been increasing exponentially causing a great impact on health public policies. Therefore early detection is a critical factor for an efficient prognostic and long survival (INCa, 2008) . Due to this fact, breast cancer is still the theme of research that aims to elucidate exhaustively new clinic-surgical approaches which result in efficient treatment and achieve the final objective: the locoregional control of the disease and its metastases with an increase in the survival, reduced morbidity and reduced impact on the quality of life. Although cancer is often only diagnoses in its later stages in underdeveloped countries, recently, with the aid of mammographic scanning programs, many women have been diagnosed with tumors at early stages and many conservative surgeries were done even though the radical surgeries with axillary lymphadenectomy prevailed (Sado, 2006) . The key to determining the treatment of breast cancer is the stage of the disease and the patient's clinical condition, the status of axillary lymph nodes being fundamental due to its clinical importance to cancer dissemination. Moreover, it is considered the most important factor of prognostic and one of the recommendation criteria for the implementation of local or systemic therapy (Vigário et al., 2003; James and Edge, 2006) . Historically, the standard procedure for obtaining information about axillary node involvement has been the axillary lymphadenectomy, which is responsible for substantial morbidities, short and long term, such as sensitivity alterations, nervous injury, motor dysfunctions and risk of developing lymphedema which contributes to functional loss, infections of the ipsilateral upper-limb to axillary and other complications (James and Edge, 2006) . With the introduction of the sentinel lymph node (SLN) biopsy, less postoperative morbidities are expected since the selective excision of lymph nodes that receive lymphatic drainage from the breast firstly cause less axillary impacts. The SLN biopsy also avoids unnecessary emptying and postoperative complications (Massod, 2006; Bowers et al., 2006) . It presumably predicts the involvement of the remaining drainage chain, since it is the most likely place to disseminate neoplastic cells (Sado, 2006) . Gould et al. (1960) described the term "sentinel lymph node" in relation to parotid cancer and Cabanas (1977) published the prognostic value of SLN for the treatment of penile cancer which was later applied to melanoma. However, the technical application for breast cancer appeared some time later and the optimal method is still under discussion (James and Edge, 2006; Gould et al., 1960; Cabanas, 1977) . In this context, lymphoscintigraphy emerged as a method for the evaluation of drainage chains in different tumours. It is safe and simpler and less invasive than lymphangiography and the main aim is to map and to allow the study of the lymphatic drainage of a specific location -especially when there are inaccessible lymphatic channelsthrough the prescription of radiopharmaceuticals compatible with the biological mechanism of interest. Studies have analyzed its efficacy mainly in the preoperative period and for the study of lymphedema, but controversies remain McMasters et al., 2000; Czerniecki et al., 2001) . This work reviews the main aspects which cause controversy in relation to SLN and lymphoscintigraphy and its impact on lymphedema after the surgical treatment of breast cancer.
METHODOLOGY
A literature review, including papers in English, Spanish and Portuguese, available on Lilacs and Medline database, published between January, 2000 and July, 2008 was performed. The keywords breast cancer, lymphoscintigraphy, Sentinel Lymph node Biopsy, lymphedema were used. Original papers, which discussed the indications and complications of SLN lymphoscintigraphy for the treatment of breast cancer were also selected. These results should help readers understand the utilization of SLN, the introduction of lymphoscintigraphy and the reported morbidities after the surgical treatment of breast cancer.
RESULTS AND DISCUSSION
In order to perform the SLN technique, the most commonly used procedure was the injection into mammary tissue of vital dye isosulfan blue and the colloidal agent labeled with technetium-99m ( 99m Tc) (Sado, 2006) . In the operative suite, the identification of lymph node is usually visual by staining of the tissue or detection with gamma-probe. Every lymph node which traps the radiopharmaceutical must be resected, and may vary in number from 3 to 5 (James and Edge, 2006) . However, King et al. (2004) report that isosulfan blue dye may cause allergic reactions of varying severity such as urticaria, general rash and pruritis (1 st degree), hypotension (2 nd degree) and need for pressure support pressure (3 rd degree), the last occurring only rarely. The reactions are associated with the injected volume. New studies to evaluate the least volume that maintains the safety of the procedure without compromising its success, are necessary (King et al., 2004) . On the other hand, there are no studies about allergic reactions to 99m Tc-colloid. Hence, new agents are examined with the intention of selecting the only lymph nodes with metastasis. The long term impact of these reactions has not been studied yet (James and Edge, 2006) . Regarding the injection site, as soon as SLN started to be used, the most typical type of injection was the peritumoral. However, subsequent studies showed that the periareolar was more accurate and more reliable for the identification of SL with a lower false negative rate. Another issue to be taken into account is the fact that isosulfan blue dye is rapidly absorbed by lymph nodes and is generally injected 5 -10 minutes before the surgery. The radiolabeled colloid, however, needs to be absorbed and may be injected several hours or even the day before surgery. Other factor which influences the detection of SL is an increased incidence of false negative results when the procedure is performed by an inexperienced surgeon (James and Edge, 2006; Czerniecki et al., 2001 ). Fig. 1 shows a lymphoscintigraphy of breast carcinoma. Once the SL is excised, the lymph node freezing technique may be used for cytological analysis; however, there are advantages and limitations. One of the limitations is that this process may cause tissue changes or losses during the process, interfering in the diagnosis (Massod, 2006) . On the other hand, there are studies which do not find differences between this technique and the cytological analysis. According to James and Edge (2006) , around 40% of the positive lymph nodes are not detected in the intraoperative period due to the presence of micrometastases. The standard, according to Massod (2006) would be that the pathologist had access to the material of the primary core before SLN interpretation, so that he could be familiar with the histological and biological appearance of the injury (James and Edge, 2006; Massod, 2006) . Consequently, lymphoscintigraphy has been used to help SLN mapping, even though its value is still a matter for debate. Although almost all SLN are located in the axilla, in some patients drainage is to the lymph nodes located in the internal mammary chain. This is more common when the tumour is in the internal quadrant. This study of these lymph nodes has limited functions for some groups since they do not decrease false negative rates and increase institutional costs for the procedure. Besides, the gamma-probe method may not be able to identify the SLN (McMasters et al., 2000) . Nevertheless, in conformity to Czerniecki et al. (2001) , the study of these lymph nodes provides additional information which complements the prognosis in some of the patients. Furthermore, the study may help to limit the extent of axillary dissection and also affect adjuvant systemic therapy and radiotherapy with tumours of 2 cm (Czerniecki et al., 2001; Noguchi et al., 2004) .
In order to bring evidence about alterations after surgery, another lymphoscintigraphy was performed postoperatively. Some studies detected alterations in the breast and thoracic wall drainage after axillary lymphadenectomy and/ or after radiotherapy in the axilla with a change in the lymphatic path to the contralateral axilla. These findings are fundamental to the explanation of contralateral metastases, with or without disease remaining on the ipsilateral breast or on the thoracic wall and to define risk node groups regarding cancer dissemination (Filippakis and Zografos, 2007; Olmos et al., 1999) . Authors also have confirmed the use of lymphoscintigraphy in the prevention of lymphedema after breast cancer (Krynycki et al., 2005) . The eligibility criteria for SLN are generally breast cancer of 3 cm or less and clinically negative axilla. The value for patients with ductal carcinoma in situ is extremely controversial because of the reduced morbidity of SLN and metastatic disease found in these patients (Massod, 2006; Noguchi et al., 2004) . Another discussion is the elimination or not of SLN before neoadjuvant chemotherapy, because there may be a complete response with regression in the metastases of some lymph nodes, but the disease may remain in other ones (Noguchi et al., 2004) . In contrast, Vigário et al. (2003) , reported that the accuracy of axillary staging after therapy is not well defined and may be associated with an increase of false negative results in these patients because chemotherapy may influence the standard drainage and, consequently, the responses of metastasis to therapy are different (Vigário et al., 2003) . The absolute contraindications are: clinically positive axilla, core biopsy or fine needle aspiration biopsy with tumoral infiltration, allergy to vital blue dye and/or radiocolloid. The relative contraindications are: previous biopsy or previous axillary surgery to remove some lymph nodes which occur during the procedure reflecting on the tumour's primary site; in these cases, lymphoscintigraphy has a fundamental role, in advanced stages, the tumour's size, multifocal and multicentric disease. Some authors report that age and body mass index also influence in the detection of SL because adipose tissue is supposed to reduce lymphatic fluid in such tissues (Vigário et al., 2003; Filippakis and Zografos, 2007) . The aim of the detection of the SLN is to reduce postoperative morbidity resulting from axillary lymphadenectomy and maintain the correct staging of axilla in breast cancer. Studies which analysed the disease remaining after SLN suggest that this is an efficient method in breast cancer (Konstantiniuk et al., 2007; Janssen et al., 2004) . One of the main complications after surgical treatment is upper limb lymphedema. Various studies have been performed comparing the incidence and prevalence of this complication to the surgical technique used. However, the results of these studies must be interpreted cautiously for several reasons. The disease stage in the population undergoing SLN is different from that of the population undergoing axillary lymphadenectomy. In addition, different criteria are used for diagnosing lymphedema. Some authors consider the edema which occurs within the six first years after surgery as a chronic condition (lymphedema). Early edema, however, is usually transitory, does not predispose to chronic lymphedema and its risk factors are distinct (Bergmann et al., 2007) . Studies were included in which the diagnosis of lymphedema was considered (report of weight sensation or arm swelling), thus the incidence in SLN groups ranged from 0% and 41.7% and in AL from 6.7% and 87.5% (Schrenk et al, 2000; Burak et al., 2002; Swenson et al., 2002; Schijven et al., 2003) . Regarding the aim of the measurement of lymphedema, the incidence ranged from 0% and 4% in SLN and 8% amd 17% in AL (Sener et al., 2001; Veronesi et al., 2003; Del Bianco et al., 2008; Madson et al., 2008) . The average difference between the limbs in SLN ranged from 0.3cm to 1.14 cm and in AL from 0.27 cm to 1.50 cm (Schrenk et al, 2000; Burak et al., 2002; Temple et al., 2002) . The investigation by Veronesi et al. (2003) was the only randomized study in which many variables shared the same frequency between groups. Swenson et al. (2002) identified differences in tumour characteristic and treatment between the two groups; however similar numbers of patients in both groups underwent radiotherapy. Temple et al. (2002) found that the SLN group underwent radiotherapy (57.3% and 11.3%) more often than chemotherapy (38% and 85%). Variations in surgical technique for the identification of sentinel node and the risk of developing lymphedema must be considered and investigated. According to Krynycki et al. (2005) , the quality od lymphoscintigraphy influences the exact site of the lymph node. Performing this procedure before SLN may decrease the volume of the tissue that must be sectioned, thereby reducing morbidity. Intratumoral injection may cause difficulties in the localization of the sentinel lymph node, increasing surgical manipulation. The surgeon's experience, in localizing the SL, may reduce tissue manipulation. However, little is known about long term SLN morbidity as it is a relatively new surgical technique.
CONCLUSION
Through the years, the development of surgical techniques has made it possible to minimize deformities. The current trend is that to continue developing techniques that are as conservative as possible. SLN biopsy is prescribed in early tumours, avoiding unnecessary dissection of axillary lymph nodes. Lymphoscintigraphy plays an important role in the identification of the sentinel lymph node, contributing to the prevention and minimization of postoperative complications. However, even with therapeutic changes, lymphedema remains a matter of concern. There are several reasons for this. With the increasing survival, the limitations with which women will be obliged to live can cause psychological, physical, sexual and social issues; axillary lymph node preservation is indicated to tumours up to 3 cm and a clinically negative axilla. Although the detection of SLN reduces the incidence of lymphedema, it does not eliminate the risk of developing it, mainly those women with other risk factor such as obesity and previous anatomic alterations and; adjuvant treatments, particularly radiotherapy including drainage chains, remains an important risk factor for the development of lymphedema. Due to the newness of the technique and limited time of follow up, the risk of lymphedema many years after SLN remains unknown. Prospective longitudinal investigations, over time are needed to determine the incidence and risk factors of the various treatments for breast cancer.
RESUMO
O câncer de mama é ainda associado com altas taxas de mortalidade e um dos mais importantes fatores de manutenção de longa sobrevivência é a precisão e o diagnóstico precoce. Em países em desenvolvimento, essa doença freqüentemente é apenas detectada em estágios avançados. Entretanto, através da mamografia, muitas mulheres tiveram o diagnóstico em estágios precoces. Nesse contexto, a técnica do linfonodo sentinela (LNS) está associada com a menor morbidade pós-operatória comparada a linfadenectomia axilar. A linfocintilografia tem emergido como um método para a avaliação das cadeias de drenagem linfática em vários tumores, sendo precisa e não invasiva. O objetivo desse trabalho é apresentar os principais aspectos os quais causam controvérsia sobre LNS e a linfocintilografia e o impacto que esses procedimentos tem tido no linfedema após tratamento cirúrgico para câncer de mama. Uma breve revisão incluindo artigos em inglês, espanhol e português, disponíveis no Lilacs e no Medline, publicados entre janeiro de 2000 e julho de 2008, foi realizada. As palavras-chaves breast cancer, lymphoscintigraphy, SLN biopsy, lymphedema foram usadas. Vários estudos têm objetivado comparar a incidência e prevalência do linfedema de acordo com as técnicas usadas. Entretanto, a população sujeita a LNS é diferente daquela com indicação para linfedenectomia axilar relacionada com o estadiamento.
Pouco é conhecido sobre morbidade em longo prazo, uma vez que a técnica é relativamente nova. Concluindo, o desenvolvimento de técnicas cirúrgicas tem permitido minimizar deformidades e a corrente tendência é que essas técnicas sejam tanto conservativas quanto possível. Assim, a linfocintilografia tem papel importante na identificação de LNS, contribuindo para a prevenção e minimização de complicações pós-operatórias.
